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PROBLEM TO BE SOLVED: To reduce the number of lines on a flexible 
wiring and the arranging space by recording the waveform information, 
several times, which drives a laser diode corresponding to binary recording 
signals, reconstructing the driving waveforms based on the recorded 
information and binary recording the waveforms on a recording medium. 
SOLUTION: The laser driving waveforms of the mark length of binary 
recording signals NRZI are varied by the adjacent space length and the 



jitter of the mark edges on the recording medium is reduced. The laser 
power is increased at a mark section, driven by multipath and the laser 
diode is driven by the power (which is less than a mark recording) to erase 
the mark and the space, which are already recorded, in a space section. If a 
mark is to be recorded, a thermal effect is received on the medium by the 
adjacent space length and the edge of the mark is varied by the adjacent 
space length. To avoid the above phenomenon, the recording waveforms of 
the mark section is varied by considering the length of an adjacent space. 
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umm i ] c»«t»«cE»fft 2 mitmmmmzMit 
w±setsrs^ i »s?.®j&jgt»ifjsetft^©. tarn 1 cose 

■T4KftJS»«7E*®. EStJEfttcEfit-r* 2 IKfttBA 

flMH*a*?-r«7 h i^x^/s^ia. mm 1 ommmmm 
trrsss i oKMttjgffi *E*#a. ^ i vmrnfaw* 
£ u— y , B»*ttiHiK*«fct/ins««ixfc3t7 f -f x? 

iSJBttffRKttt^R. K3$2QKlHft&ffiffi£ttt#gt®E 

e»j*#k:e»?-* 2flMtK»fi^&t><ki::»jB 1 Wig 

ttJg 1 ©Ktt»»*«E«^ai;7— y 
;U7 Kl/X*«6E»t4 3> hP-5. ^Ltli 
£ 4#fiS £ T * 3t x f X ? « B. 

x v-*f9* Fizmi&Tz v— *fmwimmmmzn 

< £t>-7-i7fC*fjS-r-5igffi)^B^B#F B 1WtC2 0Ji(.±l3 

#wu &»«*nfc««r<tcKWi*®ttf«* i ^« 
±&^-y;KcEts-r-g>7— 7;up£w-rsgi 2 cdsk») 

-r-55r-y;u7 k i^xitHg^Ets-rsss 1 commmmn 
«E«*a. km 2 wffi»ite^^aiE«^K(DEtsffia 

KftJft»«7C*S. E&JKtt CE»f4 2 WtE©<S^ 
* £ KKHS 1 <DmWli&.BffimZ& ; t®<D7—7)U7 F 



tisisibi&ffiHsai^aga? 2 aviMejffflfffiEtt^gti::. 
7—7*7 h isz.m%izmm 1 ©sR«i^^f?f^E«s#-Ps 

< t h \zttfeT2>mm&B&mr<nmz 2 -o&L±iz 
#»ju &ftmzntzm%.z: tizmm&i&ffimz 1 oun. 

ifiJBflfiREIft^K. MM 2 OBM&J&flfffiEffiMoE 

ffim&mmztDmmfc&ffimm&^mz. f 
15 uxmrnzmm 1 v>mW)$Lj&mm$2fe^mizmm.?2>ffl 

te^ZfytT-'j Xi7^glI*D^T. K2ttfkEafi^»7? 
fig^a £ L d £ *»a t f 4 U- — yffiftjRWlHIB* «t ZS 

IgKl&^lt $8 £ 7 h* U- X 1 1 tC -> U 7 JUT'§ ttlX 0 K 

m i (Dmmfaw® mi&^&izm&timw^m&tSLtfft 
z. t zw&t-tz \/-*fmw)M&®&*3&zfz\ti£mm 

30 LfeTt-x-f X^g„ 

£isz.nzmnvtz?tj : xzmmzmix, m^>h 

H£Zfy—7Jls7 KUX^£Elt-r57 h*UX*->U 
35 7;i'TSWfl!l0tt»2K)Bi(iaE»1««E*^a*5J:rXJB 

[»*«9] »#JH5E«<BU--yK»JR«lBl&*5J:tf 
U 7^T§lt^OKM2 05ISKi!)^}gWffiEtft^©^EIfe 
45 im&m 1 0 ] «jJ<JS 1 . 2. 6*3«ktf 7E«Ea>U—- tf 

tiT. ^^j^mm-r^m^m (t 

/2) Sr^tflttC. l/^LtfCIISRLStxtClE 

so tt^atL^-ts^estrsi — ■ *fmwim&®&&& 
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zsztitmmLfzX'TH x o mm.. 

[s«** i i ] as** 3 5 *5«fc IS 8 . 9 Se®<75 u - 

■yrmmmmtE\m&£z/ z n * jg® l tftx x * @ e-iz 

(T/2) ^iifilC. ^^)lLii^:(DmmmRL^ht 

lztmi-tzmmfcBffimzim-tzmwi, 2 (ommmm 
mm^&tt Ltt c t t-t & u-^mmmm^ 
a^uz.n^mm.^tz^^ 7.7 mm. 
[§*** 1 2 ] is** 1 0 mw.(D v— ^mmmm'ma 

FbIEPbI (T/2) Oggi^JgWU^l-L 1 £'&ffitZ>m. 
mfcMW^frL 2*5cfctXi^U-^^L 1 . L2£®.tL 
TtffliILS^1"R L ^ 1 -3©/^ 7 h (LI. L 

2, RL) tL. CKD/t^r-y h<£>^?ij { (Lin. L 2 
n. RLn) . n = 0*bN] TKigl*jj£fl2£!aj$ Lfc 

mm&Mmmztm-rzmm 1 wggsj&jEMf ^taig^s 

t Lfc d t S^atf-a U — tfSKIb««gIK^J: y'Ctl 
[IS** 1 3 ] IS** 1 2 3E«© U— !fB«jjfe«0!S* 
fc/l^r-y hOTRLte. ig2fI{blB©(i^ t t0^ttJLAcV 

•y hmmzmmmM&mTi-rzmmwiMm.Tc^&ti'rz 
vtzft^j 79 mm. 

tis** i 4] is** i i gE«(73 1/-- y-'s^»*«iHisg*3 

PbIK^ (T/2) <7)gg|))fe^©l/^;i/Li-f-«^^R 
LSrgll O/iiry V (L, RL) tL. mmtiiM-VU^ 

;pl i iimm-Tzmwifcm'Di-^ji'L 2^20/1^-7 

h (Ll. L2) ©2lIO/ty7 h-CKSl^^fB^ 

Ltzmm$LKm&zim?zmm 1 a>K»i&jgflt ffiiats 
m^^omtnLrz-r-^&. x^-x&&$>t\zmmi< 
l z. t z it a tr^-^mwimmm^n 
[is**i 5] is** 2^6 1 4$m<?>u— tfmmmn 
m m l tz z t * &8t t -r s 3t 5 s -< x * s m . 

[IS** 1 6 ] IS** 1. 2, 6. 7 . 10. 12. 1 

3, 1 SfaiSoftTVx^lgffiK&^T. x-rx^cDH 

18*»K82trr*«fi6£*r-r<5:3 > h P-7 t Lfc Z t 

zftmiiT&yt'rj x ?mm. 
(is** 1 7 ] is** 3. 4. 5. 8. 9. ii. 1 

4, 1 sta^ro^^ xi^eci&i^T. x-cx^oa 
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tet^Uft ic ietrr & t$n£ &*r«r & 3 > 1- d - 5 t l /t z t 
(is** 1 8 ] is** 1 . 2. e. 7. 10. 12. 1 
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05 ^«aa^S'±i#tt^^ttj-r-5ta^^i#tt^i±i¥^$:fs 
it. ^w^^fct(cL/c^«)ft^««i^ig^ 1 (Dm. 
m&i&m m$m^&iztmTz>mm&m?z>zi > h □- 

5 1 L tz Z. t Zftffl. t f Z> 9frr 4 X if gi„ 

m&m 1 9 3 $mm 3. 4. 5. 8. 9. 11. 1 

10 4. 15. 1 7temw^xw Xi^gtdfc^T, t-vx 
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15 im&m20] WiRJS2*3«t^4A^ 1 9IEtt<0U— *f 
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<tfc 1 OtUi££tf>T 1 -ZXDJ^r y V P= { (@CP 
1 . @L 1 ) , , (@ C P n . ® L n ) J ( n tt 1 
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itt»izKSk+z 2 mitmmnzhtiztm 1 anmag 

Bfflf«Et¥ft©B»8)!HS8SiRT67 K UX1M 
[0 0 12] 

[0 0 13] (1) SlCD^iStfiJ 

(1. 1) » 1 OftffiMOttfA 
SI 1 1 <0*J6fi0iJT*<5 tf«»*«lHlK 

tc:n&JS«6T*3l6-r-<^^SSKa)»«HTf*S. ltt 

0B£«tt icEB^ns. 2 7ttu— tf 

BfflHtfXlBlftTtt 1 <£> U— "W-f t-H25, m2(DU 
—tfy-IJ-- h* 2 4 i<hfcfC^tfu/^7'^yfC^«K$n 

[0 0 14] ■tfKft««iaK2 7HU 3>hD-7 
l«fc0«*S2tt*2tt{fcBe«^NRZ I cfcO^-^fi 

7 H l/Xfl^D AD^ffi^J H l/XM¥S9 , 7 
KUX«^DADfC»*UTa*?$nfcK»«E»W«* 
a*T*Ki&»J&Ett*a (1) 11. iKffij&^fStt^ 
a (1) 1 l<om*««*t)i:^U-1fB»«»S:«7C 

?-SKlS««Ma7C¥R ( 1 ) 1 4 . K»«»«7C^a 

(i) i 4com^f3^{CctoT©ji3^n^x-r y^a 

««ESi|«t5««i|(i^Sl 8, d<Z)&®St£X-f v 
f ¥S 1 7 LT»*t*i5D»¥S 2 0 , mW^2 
0 COtB^jfil^: U~1f y-f t-K2 5 £ 2>mWl 
( 1 ) 2 2** U-+f ^-f H 2 4 £«8MBi!rr * 

SMS^a <2> 2 3^o^fn^ciigti)M^2 

1, 3>hD-7 l^bftlS^^^D7^I^CLK 
(f/n) ^nWeiWD'^I^CLK (f) * 
ffi^T*nT^«lHl& 1 5, ZUyZm^CLK (f) 
S2»BLfc^P7*fitCLK (f/2) ^ffi^lT^ 

2#HIh188, 3>hn-7 l^b l#(BM^i»T0«S£ 

n^DATAii§i:of- ?mzttfo-r z^-z&mv 

&tS?r—*l<iSX? 5, DATA«f|«fc9 7 K U-Xg&K 

> h d-7 i *^fl«e*nsr-?(EaBWssm 

DataTX, 7 K UXteiJIKraS^Tffi^A d d T 
X, y-n-y^CLK (f/n) *>«t^E» 2ffiftfi^€: 
txhtz, g^-^U^X^S* 7KUXl/yX^6 0® 



Q&**-f = >y^, if^5r— 57 U^Xi? 5<?)f- 

«E»^a i i . mafia^a 1 9 *5«fctf»ifl^- k u 

05 3:tfc^a4, l^-lfK«i«M0B2 7©Bfft-K6S 
[0 0 15] (1. 2 ) 1 <D*5g0iJ(D|ft^ 

riftipj-rs. 

10 [0 0 16] Cl. 2. \) ftft* mmx^-x^tej: 
**Jfi«Ttt, EI 4 ICST J; e»i:2 ffifbESff R Z 
o Xmt £ it. E»a<*±"C<0-7— ^ X y v<7) v y ^ 

TttRtWE#^E»L/T*-5v— X-^— X£i85&"T 
3/17- C7-^E»J:0/h*lvt7— ) TU—tf^ 
FSMKrT*. v-i7S:ES-rs<h€r, KJgOX^ 

iBttSfc*^, f^}£<DX^-X:ft£#ItLTT-^gi$CO 

fitt, 3T^6)11T (T«2fiftES«^NRZI© 
25 Kft<7)»/h#ffiHfMT, ^n 7 KLK (f/2) (Dm 

fi£T^g>£<h8 1 x 9 co 7 2 9I0OHi*»i&o 

30 tLt^^> sgv- * &fimfem&±<Dm&temm& 

Wtt-tKU^, gl4T«nTCD^-^gt-*fLT^SX 
^-X6H 3T\ 4 T&£tf 5TJ^±<£>9ii9£%Jf 

[00 17] (1. 2. 2) 

35 a 

>hn-7 1 ^e>«*&^tlS 2®{tE»fi^NR Z I <0 

40 (/w u^u&fyj) ix^-xg (a-u^;u 

KM) ^at^bHbS^-r^ 0 (i9(?)c) C^T) v- 

-XSl/yX^8 3t>|5)tif:X^Xf^S!0Mo -T 
45 T'(CffXOjA^nTl^cX^-XS^^cfTX^--XSU> J 

X^8 4CMn. m9(Dd) , e) , f) 

N R Z I S^(Df CM ITT - ^7 1 1/ y X ^ 8 

2t4^V-^^M (n) flcfTX^-Xfil^X* 8 

4Hi-?-^C»TL^X^-XlS (n-1) 
50 »X^-Xfil/yX^8 3Hg7-i?l:»jBT-5X^- 
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XfiS (n) £UJ;>j-r<5 0 

[0018] (1. 2. 3) 7H l^X^fiE^S 
7 KUXli£J;K^F5 9tiC(DV— £fiM (n) . 3fefr7^ 
-XJIS (n-1) fc.fctfftttX'* — XfiS (n) * fc 

ttc mw)%i&mmm^& m i i <&s«-t^*sK 

[0019] (1. 2. 3. 1)7 Kl/^t«^a 
( 1 ) 

m 1 OfCT K1/X4«*S9<0»1 <0«filc«*S"r. 9 
Hi5fefTX^-XfiS (n-1) ^3TT*S»^ 

&ttrr* 3 T^m^ia:, 9 2te4TT&5a*§a>£&aj 

5 3T, 4T^m^Scr>tti^^DS 4T£-f££S (n 
-1) -3T(Ol^iDS3T=l, DS4T=0£ft 

5 TJ&UKO^teD S 3T=0, DS4T = 

(n) ^3TT*»5», 4TT&£^S^£t£t±}T 
S?&tfOUiAttDK3T, DK4Tm H«lw 
9 5, 9 6lil7-^lM (n) ^3TT*5^, 
4 TT*S^5^S:«lffi-rs^lST-t-©ttl*ttDM 3 

6 bfy KOlfifetCJ KUXSSrttS. m 1 0 (Dm 
£tt, 9 7. 9 8^J:tf9 9C02h'7h • 2tf7hfS 
^f£f::£^T&2 fc:y h^»L7 DAD [0,5] 

[0 0 2 0] HI 1 izn T^V-^StC^T^) 9 3ID<0 
a»K*rt-«3T, 4T«Hi«*(l:tfiELft7Kl/XO 
MffiSST. 0»f<0£« (1) \t2Mv h • 2 If* 
WkZm* (2) , (3) <D<ko iZ^Wkl, fzm^(D<kJ&7 

g(03T, 4L 5T£JL±{**HE-r«)o St*H+ ( 1 ) 
(2) J4Ma*0«^©tt**LT^*. £fz. 

ITt^, OTx.«tPc (a, b) tt7-l^fiM (n) = 
cX\ SfcfTX^— XfiS (n~l) =a, f£^X^-X 
IS (n-1) =b^SlTM. 
[0 0 2 1 ] mi 2\Z, mi 1(D7H1/X» (1) CD 

m&cD^f&T^i/xtmmfcmnmzm^&i 

b£7 KUXtcHBift-r^gBlftifiJgP c (a, b) <Z)ffiB 

[0 0 2 2] 3T7-^f:«^9A^->ii±(i7F 
UXflDADS, 4 = 0C, 4 T7 — £M4 1 \Z, 5TV 
-^K±tt207HI/Xffl«i:fiiSn*, -OJ©^ 
te> 1 -OCD-? — ^7&ZMLT 9mO(D/^^ — >U(D'X:\ 

IPc (a, b) teffitfffitfK&O. ^^UWfflSS^ti 

[0023] (1. 2. 3. 2) 7Kl/Xtfit?B 
(2) 

B 1 3 \ZT H 9 com 2 <&«fiJcOT£3R-r. £ 



: T#tfMLTt^o 3T, 4 T*5J:tf5 TEJLtO s-- 
7315^^5 t' 7 h (3 2ffi9£iK§tT££><DT) T3<S 
1 4 C^to 

[0 0 2 4] B14tt3T, 4T, 5 T W±^, , Jjfifi 6 
tf* hii^5t'7 hCMlf:r^7HUXiM 
f£7 H UX(DmW)$iMP c (a, b) 0GB0)H&*£ 
10 SLT^S. tt2 7It)0)K»K»S7Kl/Xl±Tl 
ttlzGB"*"* £ £#T*. /t'J *ijffi3&sgfc±tf £ C £ 

[0 0 2 5] gl, S2®7 KI/7t«fS9©i« 
tt, 04l:$l^c3T, 41\ 5TJ^±CQV-^ X^ 

[0 0 2 6] mb\Z^T<kolZ, 3T\ 4T, 5T, 6 
20 fc?) 1 6/^->£&D£!t6 4A7->^§o £ft 
T<^o 

[0 0 2 7] (1. 2. 3. 3) 7HI/XMfa 
(3) 

25 015fCT— ^, X^-Xfi^3T, 4T, 5T, 6T 

to MjS©MC9 2a, 9 4 a*3<fctf9 6 a CO 5 
fcH^©*iliJDU 7KUX**^»9 0£5fcfrX^-X 

30 - K<b¥S9 7 a, ^3ffiX^-Xfi«iaiJe*0 3 tfy h 
£2 t*u/ Mc£»-r*2 t*7 hr3~K{t^S9 8 a*5^ 

^^sm^3e7 h*2 try h^tft-r«>2 

[0028] 12 1 6 (O (1) tr> 3T, 4T, 5 T«SfcH 
35 «*t*fiKL/fc7 KU-x^H^S^-To 2h*7ha-H 
ffc^R^a— FffcttH* (2) , (3) KcfcSrn-Kffc 

[0 0 2 9] mi 7IC*«Ufc7HU^tB»*»**R 

40 c (a, b) CD8Eg<DM«£^L,T^£. cco«^« 1 

[0 0 3 0] J:0*B«3&K«»-r*fc«>fCtt<fc0*< 

[0 0 3 1 ] (1. 2. 4) «»»»<h^<0E»#J* 
50 K»ift»*«85«^a 1 nclB«TSttfttt**5 
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[0 0 3 2] ( 1 . 2. 4. 1 ) BMttJ&OT ( 1 ) 
H6*3«t^H7Jc&v — i7ft<OKBI!i z£ J12 f^J £ 7?< -T o H <0 
NEiftt^U — if©IB»A7 — T&U^;!/0)P\v, Pe r 
s, Pb<Ocfc5«c*SLT^^. SfcBl«itt«!FPflttT# 
ffi^T-e**. J:oTBI»8»ttH«k 0 T/2 

MW^^a 7 ^CLK (f) OWJfflt-JttSt"*. El 

*_£gB#T&£. C(0{«Ji3T. 4T, 5TU_t<Oig£ 

[0 0 3 3] **«S«Ttt, IHi^-f 
•fcSKl, To pg|5, Repeat^, T a i 1 gflX^- 
XTo pffi&cfctfX'*— XR e peat gBT$f/££*l>5 
CcfcKtfBU #l:Repea t SBtt (T/2) RpPfleD 
Pb£Pw<&^7£«0ig^£^5*, *5d:^5TJK± 
«R e p e a t «O|»0igLft*<S«t-5©*TffiO«tt 

[0034] (i. 2. 4. 2) s^taa!^^; (i) 

/^•y h (L 1, L 2, RL) 
0 2 6(r7T<7D«^CDfBai^J^^-ro 0* ( 2 ) 
^ ( 1) tt, (Ll, L2, RL) 61 ^><D/%try b 
tL, Lite (T/2) ^P H 1Ef H 1co/N or 7"U^<^, L2 
tt*® (T/2) &$P 0 W B 1<a/\ o ?-U^;k RLtt^O 
L 1 iL 2 *^7iLT-t©|»0iiL»*»UT^-5. 
EiB#SC (1) ttCOTKm6*ffi[:LTBft»**SB 
at*fcOT*S. B2 607T©«&H V-^&cfc 
^X^-X£^#)T6®<£>A e ^;/ hTEids-r-S^t^T 

[0035] (1. 2. 4. 3) i&JfcfBtf!;^; (2) A° 
^T7h (L1.L2.RL), (L,RL)1326<D (3) CO 
tZi&JjjK. (2) tt, (L, RL) 6 1-3^7^ 

l, u^bL^T/2i»WKiioe*ttcwiai»oiiati 
a^^^TRLi:TiBa>-r^o Ejzb^fsc (2) a, c<o 

(L, RL) n*ry h£9n<D (Ll, L 2, RL) /*4r 

y h<0 2atffl^T*»*EJB-r*. c<b»^ misc: 

[0 0 3 6] £fc, ^iCt ! t>4TUt±cOS^-^lwO 
UTtt'J tT- h SOT, HdEtH«i:6 

«TttU^;H47ilO*t*a)TL<OEa5tt3 tfy K' 

[0037] (1. 2. 4. 4 ) lg»&^t£i£0tj 
El 2 7i::3T<0»&<OEiZEW£5K-r. :®*&Ut-h 
«^&tiOTHE»^jCtfc5 00/tiry ht^St^) 

[0 0 3 8] B18H taai^^ ( 1 ) Sffi^T3L 



4 Tfccfctf 5 Ttt±<DV— ^<hK«TSX^— X£Eid? 

m-vt&w* mmmmmzm^wz 1 1 (oehs^s** 
«fctf»Hi"r*K«ia*«7c^e 1 4 <&«i3<0— 

05 3 T-7-^<0K»ft»fe6IH^^r-y K«LT^ 
Z>o 3TO«&ttRepeat»^OT, Ut'-h 

ftRLS0l:Lt«-ft6Hotl^, 
[0 0 3 9] h l*3j;tf/*iry h 5(4^- 

10 ^*3cfc2>*X^— XCOR e p e a t ffillffl ^"T -5/^ y h 
T> R LffittO fe-SWi 1 G>*Lrt*#iLT^&<^. Z.ti 

15 Etft^Sl 1 HE* £ -T^TCOV—^Sd 
[0 0 4 0] «fcoT. Btttt»1*«BEtlt#SBH 1 8 l~ 

^Lrc^rs-2 7 <Dmm&mnm&m>£<DT kux±/&^ 

20 89T£«t*7 HU-X{r*fjCLfcE«Sa«^E«-r 

£<0«*, »»X^-Xfi^tt?¥LfcE»V-i7*5 

Si l <fc0tH2rr* 
[0 0 4 1] (l. 2. 5) MbttHHMREIft^g: 
25 (1) 

02 3 co (1) t» 1 ^«W©KftiKJgfl|f«E«^R 
1 lcO^^^^To 7Hl/Xt^a9©(tl*n7H 
l/XDAD*ffl#?8l 0^LT7 KUXDAD<hL 

TA^$tl^ a C©7 H l/XMADfl»:»«l/fc7- H 

30 i:H©«k5i:/^^ h^ja*E«£ftT^£<Z5T£<B/^ 
7^J^^^t^c %n*rv b\*i"ViL i . L2^s 

3 tfy HT**03IL»RL#1 tfy btzcD/Vry h^fz 
0 7tfyh"C*«. «toT^17-Ktt4 2tyht* 

35 ESE"rs«^iry hft^ltWLTiilnTS. »#<OJ£ 

JCT*?-Ffi&*«Tntf£t>. COKIftifcjgtiMHE 
40 I^gl I tt-1689 StlftS-RAM^D-RA 

»*E**ftl 10tHAMD[0, 4 mm&j&WL 
7C^J£l 4JCtt*&Sn, /^7 hWSJH*/t4ry 

45 [0042] (1. 2. 6) IElfc<£fl28i7t:^ I£ ( 1 ) 
m 1 9 £*»tt*t*7t*& 1 4 CD^^^^-To d(£>iK©j 
tt»tt5c¥» 1 4 tt, ffift««««E«¥Kl l**Sft 
Jg$n5/^7MJf-^MD[0, 4 1]*— 
OI/yX^14 1, "7-^ • X^-Xfi«IUi^S8 J;0 

50 «S^n^7-^gM (n) cfcOT-^SKcoU fcf- h» 
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m r l ^lbtsv-^ ■ »j tf- ha»j£^a 143, 

X^-XSS (n) «tOX^-XSB<OU If— hftS RL 
^WHiTSX^-X • U If- hftR^^S 14 4, MR 
L&tfXOjAfrU^XS' 1 4 3 a. SRL^tOMl/y 
X^144a, K»«flgtt7CX-ir>1t 1 4 2fr*><Drt 
>Ty hiiWff^P S ELCMLTl/yXj' 1 4 1 <fc 0 
/t^r-y h£iStRLT/t^y htt»«7C*» 1 4 6C«K 

63to8 ^a-^J;tmiti&^g^a l 4 (D&jg 
^gi^i^^SIWt^ffii()SiS%y-^>^ 1 4 2 

[0 0 4 3] • U tf-h»»^ai 4 3H V 

-^K»iSJB*T*»ffiJC4/^-y hT?*ai/T^5© 

(n) -3$»lLTl/y^^ 1 4 3 al:«gt-5 0 V 
H4t«5, • Utr-h»»3S*ai 4 4 

Tl^OTX^XfiS (n) - 1 &mWlsTUz/7>& 
14 4al:«t§„ itlCioTUt-hffl/tiryh 
lMtf5« (LI, L2, RL) trttry htf^J&T 

S 0 

[0 0 4 4] B»*»*5c->-ir>-tJ- 1 4 2 tt, 
l/yX^14 lC0&A^7h(7)RLn (n = 0^<b5) 
^ffxOiA^RL n = 0&S/N°^y hS^ttrr*. Z.<Drt 
try h&MUh/Vry h£^T<, Z.<DM9))/^y MittTG 
^S£^^(/>cDTV^>y KiS^^Tt;^^ 1 4 6 ictttt 
l&U&^cfcSfcAWry HiRfgl 4 5£PSEL<f^ 
T^fjfl^arfSo BlWS7C'>-^>f 14 2H /^y 
K0a>SraicWS»/^* h£/^y h»S?^ai 4 5£ 

Off EC e nd £#:<D/* try 

<r>n*Ty hm<D%:X\z\Z> 0 
[0045] (1. 2. 6. l)/^-/h«7n¥a 
(1) 

820© (1) iC^HJSSCTcO/N 0 ^^ htSTC^^ 1 4 6(7) 
iSc^^to n>ryY (Lin, L2n, RLn) £^ 
W5UyX^14 6 1, 46 1©L 1 

L 2 n <D^f n^^I^ffi 1 4 6 2, 2 
#J§8[h1S®1 6 J;0M^n5^D7^CLK (f/2) 

«t>&(cT«w«a[ic u e-hs^sfftts'j if- Ha* 

»)>^ 1 4 6 3, l/vX^ 1 4 6 2^)RLnl(i:I'je 

i 4 6 3o-&£^mirs-a>&m^a 

1 4 6 4^0M$tl^ B 

[0046] ^7 □ 7 ^ C L K (f/2) temm&TtL 



Tt^OT', !»S=*Fa 14 6 2 KIWSri|i(si{z L 

In, L 2 n «k52S^ «J«ai* SilS. U If- 
>^!1C©U tf- ha&T£iti{£lc3t&T£o J:oTR 
L n IC»*S-r S m ft (Lin. L 2 n ) 0 # A 2 *l 

So -atttu^ai 4 6 4(^-i&^ai-rsi:/\ o ^^ ho 

»»f|[7C**^TLfcS©«"i»DECe ndSHI*n. 

u tf- ha#^>* i 4 6 3Mfci:jjtg^n-5/^7 

[0 0 4 7] (1. 2. 6. 2) 31o8t"*=1 — 

n>ry h&mm7x: E f i & 1 4 6 OtHT^D E C 1 [0, 2 ] CD 
3t'7h«3 t o8f3"^l 4 7(:K / ^n^ 0 3t 
o8^zi-y 1 4 7ttf3-HSa^^n7^CLK 
(f) -C8*^ai*©ra«8fb*toTX-f 7f?Sl 7 

i:«gf^o ccoi^flB{ktt8*osw[o. 7]<Dft^ 

[0048] ^28 iC 3 to 8f3-^tX-f *^a 
l«I0<BM»£^-r. 29t:3to8 r^-^ 

^i^I^^To C1C03 t o 8(DftJ]\Z<k0m2 8lZ^ 
U:SWl^bSW7(OX<75 1 W> • *7«W*n 

s. :o»s, ilgSfg<to«^n-5iii 
a 1 7Ta«*ti&««E**npji*a2 oTjo»sn«j» 

^2 lfeJ:OTi^92 2**l/TI/-1f^*-H 
2 5 SrSSfcffiSjTS. ^ntC<fc^T»rS©-7— i7*5cfcr/ 

tfD/A&«^aT«J*<*n*. 
[0 0 4 9] (1. 2. 7) !BgXh7ry0)t^ 

2 l^tt8B»W*»ttttHJ^a 3 ©IBAiKjBCTI 
»ft«««Ett*a<0E«rt£. oSDEfcXh^y^ 
£»Mx.So EfiMK*©ttKfzJ;oTE*;* h5f^ 

[0 0 5 0] 3>hP-7 1 «t0yU7^T 

ft«TS7 Hl/XiT r -^OWTU—tfig»3a«lHlgg2 
7lC«S&TSo tf*»««iatt2 7J4x-^U^ 
37 5*5 J; 7 Kl/Xl/yX^6 f^-> U TJUTffiO iitr. 
r-^M^7Hl/X«^D7^CLK (f/n) Kl^ 
WLTteiiTSCOT% ^-^f^E^^-rD a t aT 
X<h7 KUXfcjJIIXra^-rAd dTXS^SrtxhfCS 
^ (C is u (Cfx 0 iA & 0 c co fx 0 jL/uISt*— $ 
D[0, 4 1], 7 FlsXCADkZ&PHkZtimmtiiMffi 
«E«^ai ll:ftft4n*. CADMi^lO^ 
^LT#yg£*lS 0 ^nbffli^gl O&^O^E— K(C 
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WtSft&o ZtDWlft*— 7 0>«Ef45fc> PI cfc 

olz, 7 Kl/7if-^(?)«a> hn-7 1 ,fcr)flWS 

K <t 0 «jgttB»ifi*TieS L E»t * CO ft m&zm 
[0052] (1. 3) mi <D^#J j£ 

[0053] (i) ^*>y>*e»* h5fy mm&m 

£CDT, COE^Xh^v (Iggj&^P) 
[0 0 5 4] (2) U--1fttftft»*H««***>^60 

nrz i m^&&z£ttm<\:2nrz?ny?$:bt\z\*)& 

[0 0 5 5] (3) ■»tt»ft*3&H/>«**T«»-C > * 
[0 0 5 6] (4) KKifiJBOEttSr^UTJUI^-eS 

[0 0 5 7] ( 5 ) < <h t> 2 <D U— If iP'f K £ 

[0 0 5 8] (6) *^+>*;KZ>««ilRS:rtjKLT^ 
[0 0 5 9] (7) ^l(Z)J:5»C**fbUT, «*MR£iS 

[0 0 6 0] (2) 3i2CO^JS0« 
(2. 1) »2 0^jffiM<0«ldc 

««t*tt45jftt4, Hfb&JBttffiElft^g: (2) 1 3 £#r 

J5S«coggift^^t»^IBti^Sl 1 <atait§a£2^ogg 
lK»Btt¥H:l 1, 1 3<£{8/£{;:"r<5C£lz£9> h 

[0 0 6 1 ] (2. 2) »2(D*JK«<0»fP 

(2. 2. i) mnieLM&&ftrt*->-v&m 

06. 0 7 K^LfciKft&^jcDT o pgB, Rpeat 



peat «<Z)ft»#«z3»B-rat, &»T*MB»»»« 
»»/^^->t*-rt. >a>SH4M i 

<nnmmmmm2/*?-->%L 2 1 \ztt Limiz-r < u 

05 0> o 

[0 0 6 2] 02 1 (cftaBotssB^^— >*^r. 

Top (1) ffi (0 6 CD a 1 £>jgJ«) T*t4 2/t^->, 
Top (2) g& (H6©a2<&»«) T&45/\°*->, 
Repeats (0 6 <B b Tte2/t^->, T 

10 a i 1 (06cOcCOSJ^) T^2/\°^->, X^-X 
SB (06cOd, e(Dmm Ttt 3 A**' — 02 
1 »4&«»/^^->*iWJfiLtJS2 0E»*ttl?Ea!U 
Tl>*. U^)IL n$3 t'7 K *0iIL»RLn£2 

e-y h#joaT-5t"r^T©w»/^^->©Ea5tiKR 

15 &bf^ bgtte 1 1 6 hTSftf. 

[0 0 6 3] (2. 2. 2) <>^y*X*«T«#/S 

— >S:^fflT^>3&^S:E«-rnt4, ^ 1 CO^MW 
20 ^^^ct3HIt2 7/1:* — >£^5IT£££#T€r*. 

i, 8 t:^ HTglTf So COg(57^/1^">S^=F- 
KTESBL&M^JMMB* £ UTtt'f >x*v * X«$R 
£WTo :©>f >f 7^7tt«<Ot7 hft!48 e-y hx 
25 2 7»ST2 16eyhtS5. ^ <7)*SJ^ ^ X 

flWBt»»/t^->«*03K«-»4 3 3 2 fcfy HTfc*. 
S 1 CD^J£0TO3:4 2 fcf^y hx 2 7i&J&X$>^>fz(OX 1 

30 [0 0 6 4] 02 2te3 T, 4T, 5 TJK±&^— ^7fi 

PcTlttTopa (1) ^gB^A^ — >coSS?n- 
h\ PcT2liTop (2) ©«B»A^ — >a#53- 
h\ «TH«K:, P CMR14R e p e a t ffi, PcTa 
35 ttTai 1 fflte&tfP c Si^<-XS^S»/^-> 

[0 0 6 5] Z<Dm2 2<D^>f : y2xmm$:mm$iM 
**E«^a 1 1 KEtft.U 0 2 1 

40 -y ^X««*t>t«c^-yjI/J:0S8»A^-->*a»?L, 

fti 4i:ftl&t§ ( 

[0066] (2. 2. 3) mmfcMmmm^&i 1 
(o^^^xffi^ofatt) 

45 02 303 (2) (wr^lKM^KHitt«««Ett^Sl 

[0 0 6 7] (2. 2. 4) K»8(»ff«eil^ai 3 
(gB^/t^->coEti) 

so 02 4izcnizttfc?zmmfcBmmm&^@zi 3<Dm 
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t-7* )m?$$:WTL$5 h^\ZZl > hO-7 I fr*>(D7 K 

■y ^Xlfffi^#&*_P$£>=i> 1 fr<b<D7 K 1/7 

CAD^WgF^rfT^o 

[0 0 6 8] -f >7 :r ^^X«^^cJ;0&a5(7)gi5»/\ o ^>- 

>^s«?^niKift^^7c^s (2) i4tc«sg$n 

U^CPTL PT2PMR, PTa, PSigSl 

[0 0 6 9] (2. 2. 4) BftiftffiMlTC^e (2) 
H2 5»wCnK»«"r*B»tt»«7E*» (2) 14C0 
M^^to S l 0>ftttM0Bfttt»tt7c^a (1) i 
»&3j&tt, gfcfr/\°^->£ (L, RL) t (LL L 
2) W21»\^7 NMlT^Mf*^o (L 
1 , L 2) rttry hteR e p e a t SB^fiSfflSn, :tl 
teSllCD^ffi^J^BtfT**. ffitt (L, RL) n*ry 

&m7t^& (2) 1 4 8rt*K»SftTtr*S. Re pea 

*8 (i) f~«*S2n. te©»#flD«#/t*->©/tfr 

vbtf/^yb&MmTi^m (2) tMsns. 

[0 0 7 0] ffi»ifi^S[7Cx-^r>1t 1 4 2ttHfraitR 
tlMdTo p a^PT 1 /t^y hrt^Jlilcy^y hM1R^ 

yh«»«7c¥S (1) 14 6, /t^y h»»«5c^a 
(2) 1 4 8 Offi*30^f¥8 1 4 9 T«$tl 3 t o 

8^3-^1 4 7l:M^tl§o 
[0 0 7 1 ] (2. 2. 4. 1) /^hSSfg 
(2) 

132 0co (2) K/^y hi£»«7C^& (2) cd#|j&£ 
^"To /^yh^ (L, RL) i^oT^M, Ufcf- 
MBc*£>^ 1 4 8 3©i?D7^^CLK (f) <h&o 

[0 0 7 2] (2. 3) 31 2 <D^16M<Bj»* 

^-yzmn-rz^ >Tv2xmm-emm'T2>z.£\z& 
ttmcDmi \z&mm\zttL [s-*fmmmm®&\z 

[0 0 7 3] (3) Sg3OggJS0iJ 

[0074] (3. i) te3<D&&&\<DmoL 



fl7«flate=^a (nil & u--*f®mmfm$& 2 7 j: o 

©jfllfannlKS 2 7 (n) >x^-xss 

05 (n) ^ffl-rsv-f • X^-XMa:}?f5 (2) £ 
BHtT<r>*. ftfPtt»2«)l6j|S«tBli;"C*4. 
[0075] (3. 2)^3 

^0*««ltt, BMtt»ffiffi£tt^S (2) l 4*e»» 

io mmzzziz i/3i:i£«ts. »ftt»«*iEj8sa) 

-f >r 7 >X*8tt7-^ tX^-XOfit' 1 EieMT 
*Uf«fc< NR Z I fl^OSi&Tfc 1 / 6C0ff^Xhi- K 

15 -ewtr. £r>TT-?&mm\zifcm-?z>&m$?£<> n 

<>T7^X{gi^4t 4 7h + 4h:7h 

20 ft£tt*T*£ifc«**T*S. 
[0 0 7 6] (4) m4^HSg^J 
^^*K^O»4(0*«fi»J*BiWrs. »lrt>S!B3<0 
*«Mtaft*.fil4, »1^6*3 0)*Sfi«*t«»!T 
(NRZ I ft^ftffrSS/M^rBWffi) CSLTT/ 
25 2 Rrn«S/M9MWffi& L&K»«»©E**«krXfl[7C 
*fT-5^ifi«T?*ofc*^ *4<D*Jfi«tt, T/m (m 

[0 0 7 7] (4. 1) »4<B^Jfiffl<0#ifiJc 
30 H3 Ofc*4©*«W<0«JBacBIS:*'r. lliContr 
oiler (^>hn-7) , 2 tt^-f X 9 (Dmm&tk 

jie-x^^^ssBoH^gBfiij (*-f>gis) disss n 

35 &o 2 7J4U-1fBft**HBTJBl<OU-1f^>f*- 
K2 5, S2© U— if y< K 2 4 £ «h tc^t tf -y * 
7 -y :/K:« MZtlTJ X *§E»B£ h 5 y 

40 [0 0 7 8] tf BftJRfltlsItt 2 7 BHT^i«S* 
<£0tft£o 8(^>hn-7 1 ctO«S&*n-5 2«tft3B 
»«^NRZ I J:0"7-^fi^X^-XfiS:filtt5-r*M 
a r k & Space length detector 
• X^-Xfi^tti^S) , 9^V— ^ • x^- 

45 Xfi«ttJ^S8(0«lttJ3BS^fci:H7 H l/Xft^D AD 
^Hi^t^Wa ve f o rm Memo ry Add r e 
ss generator (4) (7Kl/X«^g 
(4) ) . 1 1 147 K l/X§^D ADC^bTi^^ 
nfeKBS««iS:ttl*t5Wa ve form Mem 

50 ory (3) (3) ) . 1 4 ttffift 
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ffiJBEIS^a (3) 1 L OtB ttcu -if SB» 
r&^^^TET'&VV a v e form Decoder 

(3) «8»tt«a5£^a (3) ) , 3 
7c¥R ( 3 ) 14 COttS^jft ^ DDtRead APC 

Adder (r^fy^JUllJI^S) , 2 
— ifliB»?®8i£€:3i«Jffll-rSR e a d APC (Bi/W-a 
>hD-7) , 3 lttr-r y^«^3 2cDffi^(I 
LT*t^tsai*i8it& tti*1"SH i g h 
speed Current DAC (f^j^^StDA 
C : D i g i t a 1 to Analog Conver 
tor), 3 0J4B*Wf*CU-ifK»«8(t*iB[HaTfi 
Klt^H igh Frequency Modula 
t o r (iSJ^i£fi^[e]g§) , 2 1 teiiSii«HtD AC 3 1 

<f ^^U-ify-r^*- F 2 4, 2 5W^tn^:W^ 

LT U-if^f t-K2 5 *«»£IB»rr S C u 
r r e n t Amp&D rive ( 1 ) OEft^S 

(i) ) , 2 3\*®w^&2 i<DMjj<Dt&jj<Dnmmn 
lt u-if ^ k 2 4 «:«8MB»rr * C u r 

rent Amp&Drive (2) (mWi^&L 

T) {f^chCLK^ffiM^PLL (1) (nt^fi 
IhISS) , 5 1 &4n> hD-7^60y'J7Ar- $Mf-*f 
SD I O<t^-<0|p|«!ffli7Dy^{g^SCLK43ct^vU 

tj^sd i o ©iesKRij £*rr-r 7)vmn s 

ENBSt)tl:3>hD«5 1 tlx— tfiKKj^fSlHlgS 2 
7ra<^^— ^cD^OKO^vU T;UT1t^ Serial 
I /O interface (y'J 7^ I /FS8) , 5 

hsd i om^<kOT-?mzftfo^z^-?&j&o& 
tttet*? Kux«e«coatf7 kuxu-^x^ 7*4 

y'J7JH/F5 l^lta>hD-7l «t0iS5£$ 
tl^Sftf^^e— F£l2trr£Op e rat ion mod 
e register (iftf^^E— Kl/^*) , 4 tern 
> h n — :7 1 ^e><OES/S*ttfig«:Ji^*r^ff ^WR 
g a t e£2ffi{fcSe»ff*tNRZ I, ft>Wn-; 

eration timing generator 

[0 0 7 9] (4. 2) m4<D-£ffi&\(Dmft 
KT, C^m4<O^^JOllj^4ocfcc>^^^p^(co^ 

[0 0 8 0] (4. 2. 1) »4O^lS0i|(7)lbf^«RS 
• X^-Xfi^tb^g (1) 8tt»l^SfS3<0 



^1 1 - 2 8 3 2 4 9 



clk (mmr) thtiz. jtfr-rsx^— xss (n 

-1) , (n) ^J:6«X^-X1S 

(n) *tB*-rs, C<7>tt»*tt7 KU*£fiJc^ft (4) 
05 9!-flfcJ&*n*. 7KUXll£/&^& (4) 9tt, S (n 
-1) , M (n) *5<ktfS (n) (hSM^-Hl/yX^ 

ff^-d NRZI ( 1 ) (N R Z I B^SBrffillf PrIjIK* 
ttfc«*») *3ck^SKSftffiJg«7C^g (3) HctOM 

io ^n^/^-y kh#«^p_r EQ&bttzmmtiiMm 
mm^& (3) i i n*rr57Kuxm^DAD£tH 

^3i^o tt»fc«*?RiB1B^& (3) 1 
^DADIwJt«LTKlftifi«««P a k e t (v a 1 u 
ed) £&tiirz> 0 Bntt«tt7C^ft (3) 14(1 H 
15 ©jS^IS^P aket (valued) *3<fctfM 

(n) , S (n) , chCLK^M>>^¥ 
&4<tO«j|8Sn*«^dNRZ I (2) (NRZIffl 

20 © (3) 1 4^ai^{f^rDD<hPI*/^ l 7-n>hn — ^ 
2 8ctO«te*n5^^(7)U-ifBlft«8K4i«f«75<»D 

gsn^o ^ojpj(«***iaa««EDAC3 i 

tlSSSJz^lfe^n^. iBiiSSgDAC3 l<OtH*«8E»4 

* b[zs/i^fi^iH]^3 o cfct)««*tisfi«*n*n 

25 fc«8iE««7^aytttftl»*nffl»*R2 ll:««Sh 
StlS««tSit«LU— tf^-f*— H2 S^m^tSgaT 

z nznffi&moa l u-tf ^ k 2 4 &m«tffi»*r 

30 «f^g2 lttl&ft^- Kl/yX^ 7 K«koTiW1B 

[0 0 8 1 ] ^X£^£(B^-*|i|£P#l4, S£/\ OJ 7 
-3 > h n-5 2 8 ^bOBW^) lx-ifB»««Effi« 

35 8lt**ftlW*nTU- ify-ftf- K2 5**^*4 2 4^m 

mm.7t^m (3) 1 4(7)ab*(s^DD^^^B#coi/—tt' 
ig»®^fa<f^j!iD^^nmffi^^n^m^u-if 

^<:*-F2 5&*M4 2 4£tt8KK»rr*. iSJlffiffi 
40 H^/t7-n>hD-^CDi4fpt4'>U7;i/ 
I/F5 l^LTD>hD-7l cfcO«W*n*. 

[0082] mmfcmm mm^& ( 3 ) 11 <?>h»jz& 

JB«ffitf>8B«H4, yU7JH/F51^lT3/hD 

45 fflffisett^s (3) 1 nz#t^$n^/sr^7 Hi/xfc 

■r-^SrlEttcT^ ^<?)^f^lO«y'J7;H/ 
F5 1 ^ 6 ©7 H l/Xg§C A D^B»8*«f«Ett¥ 

& (3) iii:«^n^oi:^b^o 

[0 0 8 3] (4. 2. 2) SM0^ffiffl<DBMft^£ 

so ^(Dmmjjtk 
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< 4 . 2 . 2 . i ) m 4 (Dmmmnmwimmi 
m3 6izm4 mmm<DmW)&mm^yy<T 0 mwco i > 

tt«JfflT<0^v>*;U*Dy i?fg^c hCLK. 2) tt 
2 §fift8Bl»x— ^"C**N R Z i fl^K 3) ttSMifi 
4) ttKiftaflg<ou^;^fb^ffi« (&Ji9KBTa>Dfl 

^P#^e<DB#Rfl) . 6) ^Efy]^^LT(/^o CCOtfiJ 
ttKffll^bi^STlO?-^, SP* 1 ] ft* 3 T 

-r^>^IT'*a<, 0*3) ©«*Pw, Ppre, Pe 
r, Pc 1 43j;tfP btt«»ffi^<&L^;U (iAfffiil 

[0 0 8 4] KP-BB<0*{k^ffiJtT p r e^e>KHB(0 

£{L,6{4HT t op^WP r e/I^X, Ttop^b 

Te rWCoo l i n g/\°;UX, $ftMITe r 
*^*(07-^©${LSfifT pre *T#*E rase 

[0 0 8 5] 0* a BlOgf^tt^fk^ffifiT prelW 
l/W7-^SM (n) ^5tfTX^-XSS (n- 
1) , attX^-XfiS (n) fcffcttlSLTfcftr* 

(n-l),M(n),S(n) CfeS LTf ftt^u 
<hS:SLTU5. 0*bW<0^#te^{fc/£{4BTc 1 co 
ffifl^S (n-l),M(n),S(n) Cft^bT^ 

MffilTer^S (n-1) , M (n)\ S (n) \Z 
teSLT^fb-T^Cl^^^LTl^o SftMlTpr 
e?£<7)U^;U£P p r e <hT*££<B0U-C«:S (n- 
1) > M (n) , S (n) CftSLTPpre, Tto 
p, Tc lM^Ter«t5o ::T1iPpre 
*<ttfTt opttftffX^-XfiS (n-1) £7 
fiM (n) KftfiFU S (n-1) '= (3T/4T/ 
5TJ^±} CD3^r-X£M (n) ' = (3T/4T/5 
TJ^Ji} <£>3<ir-XOfiS (n-1) '*M (n) ' <D 
9 5—7,T~ J t<Dmtfmt-?Z>t-rZ>o ^:Tc liTe 
rteM (n) ' = {3T/4T/5TJBU:} 0Q3^r-X 
£S (n) 4 = (3T/4T/5T^±) c£>3^r-XC0 
«S (n) **M (n) ' C0 9^r — XT-5-(0«I^ffr 

it. mmmffiDAC3 i<Dftmmz{&wi,. mt&VLW 

Ttop, T c 1 *5«t^T e r <Dm?i\$}&fc(OgL'hmGL 

|SJ##flgT/m (mtt&Efttl) l:»ST5. SfcMu 1 

5T-7-^«2S<D<fc-5tC-V-^fiM (n) dtic^T 

[0 0 8 6] H^MffifTpretTmpttS 
(n-1) , M <n) , S (n) tCtfei?ii:T, ^#ffitf> 



£>a Tp r e^l/^Jl/P p r e^l^&IJjft 

.^iaH«OK»ifilB(DU^;UlijSPw. Per, Pc lis 
.ttJfPbfcS (n-1) . M (n) . S (n) lcflc?r1t 
"9*, T-»3£*fcU'*Jl'fi<fcT5. 
05 [0 0 8 7 ] (4. 2. 2. 2 ) S4 O^JSfiPJOKWliK 

»4<0*JEW<75K»ifi»IHai*ffitt. g£fL£f£BC Pi 

10 iEMfi^tOJStt^lPacke t (/\°^y h) \Z 
IT, 1 TKPfl<BK»fc®£SBirr*. AMryh©*/* 

[0088] Packet - (CP-1, L — 1 , CP 
-2, L-2, JBtt) 
15 ::TCP-lfl TKPiBTftflUlKWiifiJBOU^U^ 

Kffc-r*<ftiB*«u TKMoiiBJ&^e>oi*p H Tr« 

CP-2BTKW (ftKEKMTfc^I) TCP-1«»CL/ 
^WaffTSffill (TKPfl<OBB».«*^<DfiPM) £5* 
20 To L - 2 ftMIC P - 2 i(^) l/^;^^to JS 
ttttCKD/^ir-;/ h<BJRtt*jSU ::T1iR-f lag 
illt^. R-f 1 ag»C^7h^T*fiT» 

[0089] (4. 2. 2. 3) m4tf)*SEffl<Bffi»j£ 
25 ^tBMi0iJ 

30 [0 0 9 0] H3 6 0K»»»t»JtL3a:**eBJE«S 
t»BJ3-r*. MIOPreA 4 M/ty 7 h^ (CP- 
K L— 1 , CP-2, L- 2, R-f lag) = 
(0, Ppre, Tpre, Ppre, 0) T^^ 0 C 
P-1 = 0H V— &<Dffltfc&W\Zlz>\,*T J Z:<DU'<)l'$: 
35 P P r e KMfMKjrrSS^-T?**. *5tEffi»«^±{C 
«CP- 1 =0J3*5ViT«fk^tt&l^V«-i;flDffl»!U' 

{t,&<Z>{£B£ia3 6C05) I^LT^^ CP-2=T 
p r el f tmr*m<DMt&*fr*>T p r ef^^U^U^ 
ffcT£C££Jci*U f^l/^ML-2 = Pp ret 
R - f 1 a g = 0ttCO/tiry MttSOigLSfi 1 
45 ^/^^hTlltl^i^to HtStCKPelB^To P 
/\'^7A°^7 (T t op, Pw, Jffi, 0) T=£> 

C P - 2 =3SteC P - 1 mzm&ffl\Z£>^T%£it& 
tfU^Zt&Tjk-Fo «fcoTCP-2»OKWH>h 

50 h/^ 7 ht (0, Pw, Tmp, Pb, 1) T^>^>c 
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Z<DX\ 11 1 I i U kf- h/t^-y |- £ 1 Tii?-&Tf* 

fetanliMC&^T^^^ ±EG>M u 

^^■•yhlS^taiTl^o KB3HttCoo 1 i n 

[0091] 5T©"7-i/a)KftiK»tt±Ea)4aa<o 

Sei£T££o ^JlT-^JlxmZ^-Z&M (n) {-ft?? 
LT- mmz&:3i2><DT\ M (n) £^trJT£ C t KJ; 

T, Pre/^X/\^7h, T o p /^UX/^ *y h&cfc 

[0 0 9 2] KWI*ei0 3TX^-XllErase 
/t^ry h (0, Pel, Ter> Per. 0) tmm* 
—frVrttryh m, *, 0) tfiffi^— ;UK 

Uh:--h/^7h (£, * , ** 1) 

try hT^ST^^o 
[0 0 9 3] m&ifr-frYn>Tv h^mTM^-jUKU tf 

P - 2 <T0DJg^<k C P - 2 >T<&«£K: <£oT!&®j$ 
(3) 1 4 C^^TC P - 2 ^TR±^)S^0/^ 7 h 

mm&fto<&s&&2>o z.(Dmw&®B\z-?z>rz$>, m 
m&z>n>Tv h&mmft-ji'F/^v hcltcp-2 

fiEL^^To p/WX/t^y h (Ttop, Pw, 
*, 0) £ (JR. *, Ttop, 0) if-5C<i:l:J: 
9, $tfrr<5/1^y h(OCP-2$2TKTSTlS3It 

hOCP-2«TpreT', Tpre<Tt^8(tL 

[0 0 9 4] (4. 2. 2. 4) »»*J:tX«»fflT— 

6Lt 3T7-J?tt3i(0/^yK% 4 

ift^^SittS (n-1) , M (n) S (n) 



fA"fr : LT'£fl:^£A 0 ^^--^ P p r e , Ttop, Tc 
1 . Te r SrffifttLT. S (n- 1 ) . M 

(n) to.fctfS (n) IClffiU^A'^-rrpr 
e, Tmp, Pw, Per, Pel, Pb^S^LT 

S (n-1) . M (n) &J;£>*S (n) flfc^L 

mmtmjc^mzu^o 

[0 0 9 5] fCt, m4<^HJ6fi»lTtt±fS^a*5ct 
10 tfffift£ffl^fcS«<0Ea!<fcS (n-1) , M (n) *5 
.fctXS (n) ll&ff LTE«bfc*ftlt7 L -^*«tOC 

[0 0 9 6] i3 8C|S^ffl^:?-^i;^ 

x^— x^eh^th-To @cp-i, @cp 

-2, @L-2^nfncp- 1, L-K CP- 2 

20 iJctt^L- 2<DW& (^^;U) ^Ut^ 0 

Tpre, @Pp r e&<!:@^o^fcfe©UIf ©feO 

^ftll^— ^*«ktf5£»«^— ^;P(0«fiK«:BI3 9 \Z 
^CDi^^^ctoTia 3 8 (:^1"7^Jl/TSS$tl 
25 Jfc-f >f7^XH/^7 htmz 9<DKft«[*J:tf3ejB[. 

gt (3) l 4T/^-y h»tti:B»K»^tt[7c*ns. 

[0 0 9 7] J£TF, *4(0^1fi«<0&«f5<0«|j«*3±tX» 
30 f^fr"3^TIft^-r*. 

[0098] (4. 2. 3) m4<Dmmm<DT\^i<7,^ 

tii^Wi (4) 

^3 2JwfB4©**«©7Hl^X*riE*» (4) 9 0i 
j££^-r o C5)7Ki/XMfa (4) 9«Wavef 
35 orm descr ipt ion memoryaddr 
ess generator (KftttKESE*^ U 7 F 
UX£j£^g:) 900 chT able, address g 
e n e r a t o r (^-^UT H 9 1 0 

40 [0 0 9 9] (4. 2. 3. 1 ) KWRBJEiS*^ U 7 
KU-X£f$^g: 

Ktttt»EiB* : E'J7' KUX£jsK^&9 0 Ote, i38 
C^LfcW aveform Descr ipt ion m 
emory (f&Kj&^Eai;*^ »J ) 1 10{:M^flT 

45 ^tsefc^x^— x^Earr^-r >^y ^x ka° 

fn^^Mt^/:^Ma rk/Space Wav 
50 eform select (v— X|2a>iS^ 
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Tzrt'r v \-^nfr<D^nfr&mR-$-Z>fzib<nM a r k 
Waveform select ("7— £ 9Eli>£ft£JI2 3 T 

/4TelR?S) 9 0 2 &<£cXiS^£n/i/\ 0 ^y F^ 

^ll:SLTS/\^7 FCD7 KUXStfittiP a c k e 
t address generator (/\°^7 h7 

9 0 3J;«M$tll»o 
[0 10 0] V-*/*^-Xft^ffij£B*?^S9 0 1 

[^•^ ^ >^'MM4 J: OffilS^ni. d N R Z I 

(i) ft*f (nrz i mn&ffi7£mr*m&tsi£fcm^) 

a?«3T/4TeI^9 0 2fctV-£ • X^-X 

«*a*R8j:ofti&an**aiv--^*M (n) *t> 

chUm^ff ^M_WF_S EL^tti^f ^>o W7h7 

(3) 1 4ctO«»S^n^>yt^^ h^ff^P_REQ 
^^^(Cl±l^ffi^P_a d d r ^tb^i-^ 0 ffi^fg^M 
/S^SEL, M_WF_SELMtfP_add r 
^StOTDAD (0) chT^o 

[0101] (4. 2. 3. 2) f-^7Hl/XM 

0 3 3 (Z7"-y;UT F 9 1 0 <0#U3c£tk 

To u(Df-^7HUX4jS?S[l V— £ • X^- 
^*«iai*R8 J:0««*n*5tfTX^-XfiS (n- 
1) , f£^X^-XfiS (n) iScfctfv— £fiM (n) 

f"^7H^^M«. &£»teS (n - 
1) , S (n) te^ZSM (n) ttt#LTtt*W«C 0 , 
^caCctoTS (n-1) % S (n) *5«fctfM 
(n) <7)ffi#g^WcC^o :Of-^7Fl/XM^ 

n^izl/^7^9 16, 9 17TI«oIffil:LT^5. 
[0102] 911 tern ode (1) address i 
ng generator (^E— H (1) 7FI/XM 
^S) T, S (n-1) £M (n) C»LTS (n- 
1) 4 = (3T/4T/5TJ^±( <D3^r— X<tM 
(n) * = (3T/4T/5TH11 03^-XOaS 
(n-1) 4 *M (n) ' CD9y™XlC*fJS-r^^-^ 
)UT KUX^HJ*T5o 9 12«mode (2) add 
ress ing generator (^— F ( 2 ) 7 
Hl/X4fiE¥S) "c\ S (n) tU (n) MlTS 
(n) 4 = (3T/4T/5TJ^±) <7) 3 ^ - X £ M 
(n) ' = (3T/4T/5TK(±) (7) 3 ^r — X<7)ft S 
(n) **M (n) ' (D9^-XCMT^t-7^7 
Hl/X^ffi^p 913Hmode (3) addre 
ss ing generator (^E— F ( 3 ) 7HU 
X*«*a) "c\ M (n) KttLTM (n) " = {3 
T/4T/, . , /\ 1TJ^±} <»%*—7.\ZM$>tZ> 
5=— KU^SrtU^-r*. 9 1 4 tern o d e (4) 



addressing generator (^E— K 
(4) 7 KU*&f3c^K) T\ S (n) !C«LTS 
(n) " = [3T/4TA , , / 1 1 TUJ:) CO 9 

^— xtcajCTa^— :/;U7 F 

05 [0103] F ( 1 ) 7^ 6^- F (4).7HI/Xt 

fijc^aa>m*tt-tu^^9 1 6*3£tf9 i 7d-tn-eti 

SM8£ft*. izl/^7^9 1 6«&t-F7FL/X4^ 
g^jO^^ 1 "3£B«LUi*rr* 0 iliftT^-F 
7 Hl/XfiTa b I e address mode re 
10 gistor (f-^7Fl/X : E-KI/yX^) 9 1 
5lZ£0m7££ftZ> o ra«IZ-tU^^9 1 7te&^:-F 
7 F l/XiricfSOBiAOS^ 1 Q*S*?Lffl*-f -5. 
-fcU£*9 1 60OtH^jfI^DAD (1) \$mm?Z>V a 
riable Values table (1) (^fg 
15 t— :/;Ml)) 1 12©7Hl/XMt&5. Sfc-t 
1/^7^ 9 1 7 cotrl^ff^DAD (2) tt«arr* V a r 
iable Values table (2) 

(2) ) 1 1307KI/Xl^t&5, 03 6C 
^l-tzmmigiMmizXtfcLT. ±1/?? 9 1 6te^E— F 
20 (1) 7FI/XM¥g9 1 1 coffl*S (n-1) 4 * 
M (n) ' ZMRTZo £fc1r 9 1 7 tt^E— K 
(2) 7HUXM?g9 1 2<Dftf}S (n) **M 
(n) ' ^il^T^o 

[0 10 4] fSld^^|Ba?^ ; EU7 Hl/X4flc¥g9 0 
25 O^I^DAD (0) tf-^7Kl/Xtflc?g 
9 1 O^trJ^ff-^DAD (1) iDAD (2) 
T7Fl/XMfg (4) 9(7)ttl^ff-^DADcht-^ e 
CCD 7 F l/XBfDADU9f¥g 1 0 Srtf UttBWiifi 

mmm$m^& (3) 1 n:««sn5. 
30 [0105] (4. 2. 4) mm$iMmmm^& 

(3) 

H3 4\zm4<D^mm<Dmm$L&mmm^m o) i 

1CO^/S^^T 0 £tf>Bft»»««e«^ft (3) 1 1 

35 K?BS:se«'rsiRi6jfi^tsa?^ ; E , j iio, &mmztt 

111, BWSEJBIBiS^fJ 1 1 0 •fcOtH^ns-f > 
?7^X F/\°^r «y Fco^— ^ Packet (index 
ed) = (@CP-1, @L-1, @CP-2, @L- 

40 2 , R-f lag) .BffXO&fr/t^;/ h « 

^X) l/yX^115, /t^r^ h « >tv9 7.) U:x 
X^l 1 5 <D@C P-l, @L - 1 , @C P - 2 , @L 
-2^1 -D&MIRLT'tls?* 1 1 8<a©jWt^£L 
TtrJ^-T^irU^^ 1 16, -feU£* 1 16 £ff?JffilT£ 

45 Packet decode control (/t-ir y F 

T3-F»^g) 117, RftiiEift^^u i i i* 

b«^tl^«IVAR 1 ^bVAR4^ff£Sfi 
VARS^eVARm (m«Sftffi) <Dft % HI/?? 1 
1 6 0m*fa^fC»J6LT 1 o£jg«?U ^(DSSJL/z 
50 tB^^/^^r*yF (gtfl) U>?X^ 1 19(0^ei(?) 
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isitx?\zm%T2>-t[/?$ 1 1 s. -tiu^ 1 1 SCO 

fciCAU jl— F/\°^-y h Packet (value 
d) = (CP-1, L - 1 , CP - 2 . L - 2 . R-f 
1 ag) H.E»TS/tir^ h (»«) 1 

[0106] (4. 2. 4. 1 ) KftSJgEHi^'J 
H3 S^KftifiJgEai/tU 1 1 OOM^tc 11 
0 1 teM ark write wave form mem 

0 r y (^-^MMSJBEiE^'JBB) , 1 l0 2!iS 
pace wr i te wave form memory 

1-1 OttV-^KftttJBiaai^^EUffil 1 0 1 
£X^— XffifftftJgtB^^^rUSS 1 10 2*1 ^(^^^e 

SSLT^S. !g2*"iJtf>M (n) *3cfctfS (n) te^- 
^fi4o<£c> 0 X^-Xfi£5KLTl^o »3 3Rja)TttV- 
^7 & J; cXX ^~ X COBB&Pf b O T me: CO KM ^^l 

$^itt^. mabfc.k'St^ igsj^^iaa!/^'; 

1 1 O^ttlEftfiitfftftO^^^tWtiTftKftjSW 
[0107] KlbttJBEJE^^U 110(1 Succor H 

l/X£jS^g: (4) 9cfc0«l&2n<5DAD (0) (H^f 
yhSHJ^n. DAD (0) ®5WS_SELfl 

^v-i/KftjftjgEJfi^^uai i o i (#i-# 

7) ^X^-XKK&JgEai^^USB 1 1 0 2 g& (#8 
-#10) M_WF_S ELfi^T^-^ 

BftttJBEili^yai 1 0 1<D3TV-£8KI(h£JI2 
(#1— #3) ^4TH±07-^iift« (#4-# 
7) SSft-r*. P_a dd rm^^3?ij^-rck5 
KftMMft»<0-f >T7^x K/t$r* hot H ux£il 

[0 10 8] KMttSEifi^'EU 110H 7 FUXff 
-iD AD (0) l:«t-pTi«^n^>f7^XHW 
•y hco^— ^ Packet (indexed) = (@C 
P - 1, @L-K @CP-2, @L-2> R-f la 
g) ^tH^T^o MAH 3T7-^70T=1^1R$ 
tl^t-eoUi^ttP acket (indexed) = 

(@0, ©Per, @Tpre, @Ppre, 0) tU 
Z>o CCDititim^P acket (indexed) 
tryb (Oo^X) 1/yX^l 1 5C-Ift^n 

[0109] Packet (indexed) <D&@C 
P-K @L-K @CP-2, @L-2«, SS©K 
tft^U 1 1 l^SBiASnsVARl -VARmOfl 

^rft*»«^**><D««i&*. «a«:®l-2=@ 

P p r eOW.'ttPp r el:»«nVARxSI 



m< 1 6 £TtUi 4 t'-y hUTFTtftfro <fc 
oT-f >t-'-v ^X FCO+M X*«4 t'7hX4 7 

+ lt'7h (R-f lag) 0>gt 1 7t*7 hTil$ 
2ti£ c C^JfiWTttBSftifiJgEai^^U 1 lOttl 
05 0f@<7M >T7^X F/t^-y hT7-^M^X^-X 

ott»2ft*SrEia!7?€rs(o-e, ^tu-tf-rxai 7t*7 

F X 1 0 l\*T v F T? 1 7 0 t # y F tf. 
[0110] (4.2.4.2) SftttEtt^'J 

0 3 9 liftftttEtt^U l 1 I^^c^t^-To Sftft 
10 EtS* ^ 'J111BS (n-1) ' * M ( n ) IZ&W 

LTB^fcSSRV AR 1, VAR 2 (O^^^fil^fe 
£rt"3~<5 variable values table 
( 1 ) (*«Mt— ^ ( 1 ) ) 1 1 1 - K S 
(n) **M (n) ' lZ&ftl,Tm<D&t>2>$t&VAR 
15 3, VAR4©&*RI68«nv a r i a b 1 e 
values table (2) (^Scfl^-y^ 
(2)) 1 1 1 - 2*3«ttf3£»VAR S^bVAR 1 3 
£t&#r3"5 Constant values tab 

1 e (^»CfS^— 1 1 l-3<fcO&£. CCO^Jg 
20 HTtt, 85»«t— ^ (1) ©THl/y^^-H 

lilECtiM-H (1) 7h>X»g9 11(D 
ffl*tLT^. (2) ©7Hl/y 

:>>^E- K^IBO^^M- F (2) 7KI/XM 

25 v 5/ > ^ t - F tt 4 o © - H «fc 0 * tl^tV&A \z R £ 

[ 0 1 1 1 ] 0 3 9 TliSRVA R 1 fC^gc Ppre 
VAR2i:«RT t o p *#JES*T&IIftK«L 
Tl^o ^fcaVAR3«tTc 1 fc, VAR4C 
30 »Te r*aje*ii-Tft«[*E«LTViS. StVA 
R 5-VAR 1 1 C^tOi, Tpre, Tmp, P 
w. Per, Pel, Pb^MlTl^, ^RVAR 
1 2tt«fbja#Sil^t**'r3- HT*5 fl VARl 
3tt*«EffliLTl^. 
35 [0 11 2] HlfcOA (x, y) US (n) **W*S 
(n-1) ^xTM (n) **y ©fif©*»A©«S** 
ITt^o £fz. 5Te(i7-i7S$»i,t^X^-Xfi 

[0 113] ^JP ( 1 ) 1 1 1 - 1 tt, 7F 

40 UXff^DAD (1) = S (n-1) 4 *M (n) ' IZ 
SeLfcVARL VAR 2C0^gc(g^m^-t^o Ac£ 
*_tfS (n-1) '=3T, M ( n ) =5T(D^j: 
^ScffiP pre (3, 5) *3i;tfT t o p (3, 5 ) £ 

tB^r^>«, ^^fa^-y;u (2) 1 i 1-2^, 7Hu 

45 Xff-^-DAD (2) = S(n) 4 *M(n)' tZ*fl& 
LfcVAR3, VAR 4<D^Scffi^tH*T^ e 
S (n) '-3T. M (n) ' = 5 T<0«^tt^ft«iT 
c 1 (3, 5) iS^tfTe r (3, 5) ^m^T^o 
[0 114] (4. 2. 4. 3) *^EU1MX 

50 COftftliElt^^U 1 1 1 ^tf<X«J^T(^SD< Utt 
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Z> 0 P5ISa»«ffiT/m*T/2 0, U^;U»/»fig (KiHi 
VlitftDAC 3 1 (Dftffim) £ 1 /2 5 6 £ch, B$|K| 
MKfte (WAifTc 1) «6t*7h («ft*B&2T$ 

(l) 1 l l - UScfctfffiScH^- 
yMU (2) 11 1 - 2«P#Pn1ttS**3«t^U^^ft<7) 

^-rnTfeEBRititLT^so-e, iRSMisfcos 

oTJCfttt^— (1) 1 1 1 - 1 (D^iJU-f X 
8ty 2^&= 1 4 4 tfy K 

m^-yji (2) i i i - 2 gd/^uimx mm 

C8t'7hx97-Hx2»=144l:7h, ^ftffi 
f-7'JH 1.1 -3li8t # 7 hX9^iSc=7 2 tf*y h b. 

ckoT^SIEt^tU 1 1 KDlMXttM-3 6 
OeiyhT^tTo fll&OEI&ft^iEai^y 1 1 0 <D^ 
-fXl 7 0 ¥y hb^t)i±XEfS 3 0t'7 htf^r^c 

[0115] gl (D^mm<D 1 1 3 4 fcf 2/ h (018# 
BB) , OryJXi* (B2 2#ffi) 
tifffi (H2 1#HH) T8Hi2li'rs»2<O^JS0iJO3 3 2 fcf 

£TFT:*^UiMX£fl£«T#5. ifc»2o*«Wi: 

[0116] (4. 2. 4. 4) mm$iMmmm^& 

(4) 

(4) i i <Dmi£&7fiT. m3 4^LrcmW)%Li&m%i 

Ett^K (3) llt©aWtl/^^118S*Ht 
LT<>T7^X hVt^y hSIJljBlftLTAUa- 

t^o 1 18 lttAiryh (O^y^X) l/v^X^l 
1 5(0@CP - 1 Ktt^UTgfttllBtt^U 111* 

e>a*^n^«»fiS43cktf^ftfiivAR i-varitkd 

3^C0 1 oSriSWU n>xv h (ftfg) U^X^ 1 1 9 
(DC P- 1 KflMftTS-fel^*, 1 182f^7h 
M/T7^X) 1/yX^l 1 5^@L-1 CMIT 

i i i*^Hi*sns^»tt*«ttXffi 

h 19(DL-U:«gmi/^ 
9s 118 3 te/1^y h « >t>^X) Uv^^ 1 1 
50@CP-2^^jCLT^RffiSBti^ :: EU lll^b 
tH*^ns^ftffl*3j;^»fiVAR l-VARmtf>e> 
*>CD 1 O^I^L, /t^r-y h (Scffi) U^X^ 1 1 9(D 
CP-2«$St^)tl/^3', 1 1 8 4fc/Vry h « 
>^yy*X) 1 1 5£>@L- 2 KJSJ6UT*Bl 

Mtett^^EU 1 1 l*^tH*$n*«»tt*5ct^»ffl[ 
VARl-VARm^9^C01O$IS?L, /^ 7 h 



c k c t (valued) tea? ( 3 ) *s 

815c*© (3) I 4lc«*&an#£B0)«»«»A*«7ES 
05 [0117] (4.2.5) fg4<0HtGMOKi!itt»» 

TC^R (3) 

(4. 2. 5. i) mmmmrc^ o) <Dmi& 
m4o \zm 4 w*jfiwojK»ft»M7c^a ( 3 ) 140 

WfiKSr^-r. 14 0 1 liCP-2>T©tl^AUjL- 

10 K/tiry h^jiflE-r^) Packet modi f y (/\° 
fry hmiE^m , 1 4 0 2tt*Bl3B»*»a>fl[jfcl3 
{£#jT^>0 peration Packet regis 
ter (*fT/^-y hl/y'X^) , 1 4 0 3ttUt°-h 
/^v-«y h <£>l$0 j§ LJSS^rfT ^ R epeat Pack 

15 et control (U fcf— h/^y hJO-S^g:) , 
1 4 0 6 BJE»«»ffc7C^& (3) 1 4<DWLWl®LB1g.7t 
©iftf^^-f 5>4fSWW"r*P a c k e t wavef 
orm decode timing control 1 
er (/1^*y h^^«7cftf^^-f 5>yfWW^&) , 1 

20 4 0 7 ^-trU^^ 1 4 0 8^^LT#t,|g^tl^^fT/N°v- 
7hUyX^ 1 4 0 2COCP-l, CP-2CMIT 
*{fc,£ffi«<05"f $>^«nchange Po 
int Timing Generater (^{b,&fig 
*<a>^fefiE^g8:) , 1 4 0 9^fT/^ 7 hl/yX 

25 ^ 1 4 0 2©L-1, L-20Bl*«^*/t4ry h«» 

*7cftf^^< 5>y«H¥Si 4 o 6*5«»sn5a 

B(f^SEL_L l/2T91S*Tffl*t5tl/>^, 
1 4 0 8te^fi7^y M/yX^ 1 4 0 2OCP-1, 

c p - 2 (D\&±iwm*n>Ty hr&mmTtm^^ ^>tf 

30 3tffi^g:l 4 0 6*e>«*&$n^SiH5Hf^SEL_CP 
1 / 2 x.TtftMl^'f 5 >^^?g 1 4 0 

7 icMtStl/i?^, 1 4 0 4teV— ^©D fcf — 
^*y h (JRttR- f 1 a g= 1 (£>/\°y^y h) 

35 I/yX^, 1 4 0 5«X^X^Ut°-h/^7h (Jd 
ffiR-f lag=l cDA°y->y h) <7)» 0 il L&£l?tBT 

[0118] (4. 2. 5. 2) Bft«««7C^S 
40 (3) OMfPSHS 

14 1 ^^0 4 2 lC«4<0*Jfi«OK«|»*1l7C*a 
(3) 1 4<0»fP^< ^ >^H*«-T. C<DW)H??<1* 
>tf\*m3 6fC^LfcK»ft®W*>«t^ia3 8*3cfc^0 
3 9IC*LfcKlft&«8aaS«rc»«;LTl^. El4l4o 
45 «k^04 2 4'Ol) ttft>WP7^chCLK 
(HKBT) , 2) fW<5>^4^R4i0ttJK$n 
^>dNRZI (2) TNRZ I fS^^F/f^^fP B 1il5i^-l± 
Acff^T'fe^o 3) Wl^lT^^c 4) teH7c£ 
tlfcBKStJg, 5) «tl/{7* 1 4 0 9J:»3HjAStl-5 
50 U-^^ffl (L- 1 *S(/^iL- 2) , 6) tt^fb^E 
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^ >y±Z^T-a 1 4 0 7 cfcOttS^StlSffift.^ffiE 
5 >^(I5tC P_ t r gCD^< ^ >y^7T<-To 7 ) 

te-fcU** 1 4 0 8 ^^LTRML'Sfiii^-f H >yifefiE 
14 0 7 lC«>6*n4*fL*ttltU (CP-1M 

M4CP-2) fl-^C PCOM^^To 8) ^R_f 1 a 

g, 9) fi«ffc.«tt«^<5>i? r *rii^ai 4 0 7*«* 

(D/^try KSHsR-TS/tiry hH*{f^P_REQ, 1 

o) • x^-xfi&am£8 <toflt*&snsM 

(n) . S (n) SBtJM'J e-h/ty>y h(D|§iyji 
L5a^^?T^ U fcf- h/S^y h^aH^^ 1 4 0 3<0|*|ffi 
SBi&#c§i£7Kt\ 1 1) tt'J fcT- hJEOrS^Si 

4 0 3ct0tti*LAir.y hift»«7C»fP^-f 5>^ISIW 
1 4 0 6 KtJyS-f £ Repeat_op_f lag 

yiWH^ftl 4 0 6te/\°^>y hg*{i^P_REQ££fci 

CO 1 1 9] K»«Jg«f«8B»¥a (3) 1U0« 
Stia/tU n — F/\°^r -y Mf-^P a c k e t ( v a 1 u 
e d) te/1^ry h^IE^S 14 0 1 Ttf jEfflH (fffflte 
«arr*) znxnftrt'ry h l/y^^ i 4 o 2 KtfxO 

4 0 M/yX^0CP-l^tUi7 
^ 1 4 0 8 S^LT^ftMl^-f S V^dt^S 1 4 

0 7 jc«js&-r*. mtSMmf-f $ >tf£.i&^& 1 4 0 

^bWCP-m&1) T*CP_t rgfi^&ltlA-rs, 
^fL-SlffiB^-f 5>y*flc^Sl 4 0 7(iC(7)CP- 1 
CP_t r gfB-Sffcfctfc-feU^* 14 0 9 
*W»UT*fT/1^ry hi/vX^ 1 4 0 1 
SrirU*^ 1 4 0 9<fc 0ttSrt£i*£. CP-1CMT 
SCP_t r gS/tdr-/ h»*tt7C»fP^-f 5>^«« 
^1 4 0 6#§WR££ilU^ 1 4 0 8£ftrijaLT 
C P - 2 «:*{k^tt«*-f 5 >^*^^a 1 4 0 7Cft 
CP-2l:»*t4CP_trgt«S»lll 
Sch-feU^* 1 4 0 9<£9L-2£Hi^1±L#>£o CCD 
ir Uy^ ! 4 o 9CQm*F«-5fDD [0, 7] 

s^itTt^a (3) i 4<7)tb^ff^<h^^>p 

co) i h^sa^^ i TmzmvMLTmm&MZ: 

[0 12 0] /ttry h*»«5cftff^-f S >^*»*R 

1 4 0 611 C P - 1 M^{fc<£M£^T4§-&te\ ^<7) 

c p - 2 e*fbftMa«$'>r * >^£/s^a i 4 0 7i:« 
jg-r^o cp- 2«^sc{L««**-r«^«, * 
onff/tiry hoc p- i zmtSMmf-i =i >#$L$L 

[0121] h&M'&5tW}ft?<i $ >?mw^m 

1 4 0 6H *ff/^7H/yX^ 1 4 0 2i:«0iiS 
n^7h^Ue-h77^R_f 1 ag = 0 (#'J 

^7hS*I^P_REQ^aiMao *fT/^7KU 



isTsWntr » hrt*U fcf— h/S^y h (R_f I ag = 
1) <7>i8£H R„op_f 1 a g = 0£>«&ttP__R 
EQ^MIVjT^^, R_op_f 1 ag^0J:0*WJB 

05 1 4 0 2 cO^?T/\°^r y hOfflJie»0ji-r o |h] 

P5(C, :^R_op_f lag*0«t0*^H P 
_R EQ^aiAt^^^i' 5 >yiCT-ecOg (U tf- h 

saa^r lto^) Sru t;- h/tiry hiaa^ai 4 0 3 

l:||^R_op_f 1 a g_DEC£ai77-r£o 
10 [0122] (4. 2. 5. 3) U t e - h/\^7 h®I 

mm 

0 4 5K'J t°- h/^>y hfl&JI^gl 4 0 3«^i 
To 14 10fi7-^fiM (n) ^b7-^ijt!-hf 
JRU'vX* 1 4 0 4 0HJAfiRc_M6»|[n»g¥ 
15 14 1 UiX^-XfiS (n) ^bX^-XStl/ 

^x* 1 4 0 s^MRc^s^imiim 
1412 1410 tmnm& 1411 otH^ 

6 j^f 5 >mdNR Z I ioTWRU, yO>*0 
1 4 1 4 fCttlS-T^ir U£* 0 14 14^tl/^^ 
20 14 1 2£>£B^ff^§£:dNR Z I COX-y D&fr* 
n^y htt*«7C»f^^< a >^©JW^S 1 4 0 6^b 
«^tl^R_op_f 1 ag_DECff^T^>^ 
^>M, ^oai^£R_o p_ f 1 

btiim&7iW)ft*'f ^ >?mwmm 1 4 0 6 jzwj^-rs 

25 ^>*^>^T**o 

[0123] U tf- h/13r y h£aJI^a 1 4 0 3 

£r (KttiSJg«*J:^KijM8E»IHizE) H v-^7fiM 
30 (n) =aT^ t U tf- h/^y htt a - 3 HUS9 51 

To 

[0 12 4] 3 T<O«-&tt0lEl (U e- Vntry h\Z 

(n) =bT(7)^ U fcf— h/t^ry h«b- 3lHl»0ji 
35 "To ct-?T7-^7 U If- h^Sl/yX^ 1 4 0 4 C«R 
c_M=3SS«n. Inl^lIX^-X^aUvX^ 1 
4 0 5 CttRc_S=3^Sn, CK^R^lCtO^ 
^/^J^/^1414 CHB4 1 © 1 1 ) C^tct^C 
dNZI (2) 0X7yCT7-^/X^-X{:MT 
40 Sffl[**n-K$ns. YWLW^Ttm^^ 

^ >?mw^& i 4 0 6^u e- bn^ry h*mw-?z> 

ril:R_op_f 1 a g_DEC{f-^£tti*j-r'&<0T 
-COff ^(I^ti^LT^^ >^ 1 4 1 4(7y|a^^^ 

U^yht^), ^<D)fS*3fScO'J tf-h^^y b&mW 
45 -r^>^y^>^ry >^com^f!^R_o p_ f 1 ag^ 

[0 12 5] (4. 2. 5. 4) /t^ry hdSiE^a 
50 /t^r*y htglE^ai 4 0 1 \tC P - 2>T<Dm&> *fT 
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tt-TS/t^rv h£l!g.TELT. CP-2>T(7)aMiji^ 

«: e«-r z> t <h t> iz . laa? l, a jc-r sKifcis »o a 

[0126] i4 4lZ/tiry bmiE^m 14 0 1 Ol&ff 
ffl&Tjk'To Z-<DfrHZmi3 6(DcW%V>CDT e r^'THii: 
^{LLfciJJ^Kffi^-r^o H+©1) HTSiffitLft 
KM, 2) ttft>*MD7?chCLK (Tffl 
«B) . 3) ttBKjj£fl£0k 4) UCP-1. 2IIM/SL 
TfcfbjSffiBi'-f 5 >^*flc^R 1 4 0 7 cfcOtti^Stt 
^)CP_t r g(l^ 4 5) aftimttHD/i^y h t^Mfe 

[0 12 7] nTMT*fft^W7hPacke 
t (nT) OCP-2=T2^I/Mm i nT2<TT 
«*lm a x T 2 >T^(tt LT t^. T2 
<T£)*£te/1^y htfjEjaattfrteail^ T 2>TO 
S&fiEtT<0/^7 h«EiEfflS*fT'5« Packet 

(nT) ©CP-2**{bj£«K:0ffiTS. fit (n 
+ 1) TEf B 1tSfft^/^7hPacket ((n 
+ 1) T) CDC P - 1 2 -TCOfg{C, L-UPa 
cket (nT) COL- 2 <£MfiCl CTte P e r iC^IE'T 
CKBl^IEiagSrfT -ptijJichLT, Packet 

( (n+1) T) W^tfcCP- 1 = L 

fcWftt*— ;UH^^ry h (ft. *, *, 0) ituffl 
;UHU t!— hA'^ry h (JS, * , *, 1) 

[0 12 8] 0 4 3 tC/^y bmiE^ 14 0 1 <£>4a3I 

[0129] (4. 2. 5. 5) mt&tiLm*?<mL># 

ffkMI^-f^/^M^l 4 0 7«tU^^14 
0 8^lTM^tlSM^>yiCP (BMTtt 
5ftKM©|JB46ffilB3&^©«{bjSlffi«) K*tt£Lfc$"f 
a >^CP_t rg^rttl^-r^o CP_t rgCQ&t 

[0 13 0] 0 4 6lzmt&iiLm?'1 $ y^M^gl 
4 0 7 <Otg^^^"T 0 142 1ttft>*MP7Jc 
hCLK («»iT) £2#J1T£#J1®B, 1 4 2 5li 
c hCLK^AM§(hlT/m^1foIIL^m4- 
1(1 (A^ll-^^^tT) II^Dc 1 k (0) -De 1 k 

(m) ^tliW^V ariable Delay lin 
e wi th mul t i-tapped y 

T^^o 1 4 2 0«^!y^M€?"ISiiS«<^ttJ 
tsm-^D elk (m) ^2 »H"T-6»HlHlB, 14 2 2 
te#«lMB 1 4 2 1 ch 1 4 2 0 CDtrJ^if ^-Oficffl^^r^ 
mT^> Phase Detector (fifflftUJS 
88) . 1 4 2 3«ffiffl^ffijg*(C»J6L/ta88fiJc»S: 
»^)Charge Pump <^* — v?*^) , 



1 4 2 4 B^-^tt^Ri&fl a-/U JT* 
5. CC0D-/U7^;^ 1 4 2 4 <0\h-hifi9 y ^ft"! 
ffijB3g»<7)jSSfflS:#JW-ri) 5 1 4 2 6&?y7tt»J& 
1 4 2 5<t0ffl*StlS^-f ^ >^ff ^D c 1 k 
05 (0) -De 1 k (m) tf>f*]C P fC^JfTSfi^Sa*? 
Lffl*ffl^C P__t r g tL Ttl^-r^ir l/^T£> 

-So 

[0131] 04 7 i;£©«{L£ffiH*-f ^ >{f±f&z£ 

10 *«f4T/8) tLT^S. B+l) ttchCLK = D 
elk (0), 2) - 9) fiDc 1 k (1) -Dclk 
(8) T*-5o 10) ttc hCLK*2»fflLfc»HIeI 
£§1421 0OfcB;*j{f*f , 11) liDclk (8) S2» 
■ Lfc»«HBl 4 2 00)lH*«^t*LT^*. 1 

is 2) ttffiffittttnggKoffiAoa^ssLTCia. 

fb^ffi«3^f S>5 r 4fiEfSl 4 0 7^tl/^^14 2 
6*|*<#|J5fcg5|ttt^to«>5P h a s e Locked 
Loop (PLL) $:MlTt^ e 0 4 7 d^LfcJ; 
5l:u©P L LttAAfH^c h C L K = D c 1 k (0) 
20 CMlTDc 1 k (8) ^ £ 5 £ 1 TiI5£U mm<D 

$ffiir£ 0 :0«*Dc 1 k (8) ttl T<Z)iI3gEt/j: 
0, it^^y^b^ffi^fl-SfDc lk (n) , n 
= 1-8H Ililinx (T/8) <hfc£. irU^ 
25 1 4 2 6 teC P«K*Jjfc-r*D c 1 k 0 CQff ^£31^ 
tSdt K «k OT/8 OWHW#0M6T*{bAffi«O^-f 

tc «t * JIK*<oaEfbtt PLL co^iS^l-— 

30 [0 13 2] C^fb^&g^-f $>^M¥gl 4 0 

Jim^D elk (m) £#t£SL V a r i a b 1 e Co 
ntrol led Osci 1 lator (VCO) £ 
LTmftZ&ZCOmtim^Dc I k (m) tchCLK 
35 <7>&ffi£— &<*i*2> P L LWfitlC LTt>H««t^-f 5 > 

[0 13 3] ^©J:5fzc hCLKtrai;«iS[ft-C3l38 

40 — «WtC<Z)ct5&^<5 si/mmtc hCLKOmfg 
©HKft©? d y ? Bf STl^SBCioTtSEU, 

45 ^U-h^TSTiSiIfbU chCLKcoM^S 
ttT*3 OMHz-6 OMH zt'^, <£oTM=2 0 « 

HiRli6 0 0MHz-l. 2GHz<h/j:6o ^n^Sl 
S"TS/t«>^ttU-1fB«i*ttl5iK2 7oyDt^i8 
50 «&t)©l:&oTL*9i:l^)l^*5. 
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2 7 

[0134] (4. 3) ffi4 0%tK0!l0>3ft£ 

31 1 O>3gj&60i|(D 1 134t'7h ((11 8# 
BB) . -f>X'y^X«« (H2 2#flB) £g|ttr/1#-> 

mm (m 2 1 #k?) Tiaje-rsa 2 oms^ 3 3 2 e 

yH:ltU m4co^j5ffi&tj<o^^feai^ffi«, ftPnlttis 

[0135] (5) §§ 5 (D^mm 
[0136] (5. 1) ms(Dmmm<Dffif& 

*««DAC3ioftb0i:, 3>hn-7l ri* G fx 

tSW rite level Mul t iCur rent 
DACs («»tifi!5£^&) 19 1 <D«8ttSK£2pg 

*«7C*ft (3) 1 4©HJ#«^DDK#JSLT»*?l, 

-9 3 2<7>m*«JCj#rt>l/fc««Sffl*"r*R e a d 
level Cur rentDAC ("J- H U^;U®i5K 

[0137] SSKK^^S 19H EI 3 6 CDlglfj&fl^j 
GD^-&* Pw, Ppre, Per, P c 1 iScbtf P b<£> 

MUtz^®l (3) H^WI^DD (U^UMf-^TL 
- K L-2) CctoTX^^^l 7S«|»U M 

*4©*««Tf4Ki(liS*«7C*a (3) 14(Dlh 
timnDD [0, 7] \$8\iyh<DmmmWtDAC<DA 
tiim^^UO. DD [0. 7] 

[0, m] ttU^;Ut3*flEUfc«SK«:a*?Tsa*?{S^ 
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